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e GENERALIZED PARTON DISTRIBUTIONS (GPDSs)
e EXCLUSIVE PRODUCTION OF PHOTONS (DVCS)
e EXCLUSIVE PRODUCTION OF VECTOR MESONS

e CAN THE OAM OF U-QUARKS IN THE N BE ACCESSED AT HERMES?
(F.E., W.-D. Nowak, A. VINNIKOV, Z. YE, ACCEP. BY EPJC, HEP—PH/0506264)



GPDs: PARAMETERIZATION OF THE NUCLEON STRUCTURE

i

piby) Fix)
\ﬁ!\b’ :
4 " J
!

FF PDF GPD

e FORM FACTORS — TRANSVERSE POSITION <« ELASTIC SCATTERING
e PDIFs — LONGITUDINAL MOMENTUM DISTRIBUTION <« DIS

o GPDs — ACCESS TO TRANSVERSE POSITION AND LONGITUDINAL MOMEN-
TUM DISTR. AT THE SAME TIME, 3-D PICTURE «— EXCLUSIVE REACTIONS
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GENERALIZED PARTON DISTRIBUTIONS (GPDs)

SIMPLEST /CLEANEST HARD EXCLUSIVE PROCESS:
DEEPLY-VIRTUAL ELECTROPRODUCTION OF REAL PHOTONS: ep — €' p'~
DEEPLY-VIRTUAL COMPTON SCATTERING (DVCS):

e LONGITUDINAL MOMENTUM
/ q q FRACTIONS:
/ul\*%/\j{f\) r € [~1,1] (NOT ACCESSIBLE)
{rrp/(2—1xpB)
X+ | |x¢ et=(a—d)
(v* — v MOMENTUM TRANSFER)

D
14

GPDs (x,&,t, Q) « 02—
P P

= MEASUREMENTS AS FUNCTION OF x5, t, ()°

DVCS: ACCESS TO ALL FOUR GPDs H, f[LE, E
MESONS: ACCEss To H, F (VM) AND H, FE (PS)
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OVERVIEW GPDs

ek gy om | PDFs: GPDs IN THE LIMIT ¢t — 0
ompton |

scattering o €.g. H(x, 0, O) = q(ZIZ‘)

\\ ! .4

deeply virtual
Compton

scattering

FFs: FIIllST MOMENTS OF GPDs
e.g. [_,dx H(x, & t) = Fi(t)

timelike
Compton
scattering

pp annihilation | s
VY2, ’

exclusive
meson production

orbital angular
e momentum
transverse localisation ONLY KNOWN (QUANTITATIVE)
ACCESS TO (TOTAL)
ORBITAL ANGULAR MOMENTUM:

deep inelastic | 1 1

scattering <]q _ }E}% 5 1 dr T []—]q(gj’f7 t) + Eq(flf,fa t)]

deep virtual / large t

(ORIGINAL) HERMES MOTIVATION:

~30% ? ?
NUCLEON (LONG.) SPIN STRUCTURE: 1/2 = 1/2(Au+ Ad+ As) + L, +" J,

V?
Jq:.
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HowTo Access GPDs via DVCS?

DVCS FINAL STATE € + p — € + p’ + v 1S INDISTINGUISHABLE FROM THE

BETHE-HEITLER PROCESS (BH) — AMPLITUDES ADD COHERENTLY
e

e e € E
e Y
a Y \/{ v
yU Y

p P’ p P p p

0060001
1000009

FIXED-TARGET, COLLIDER COLLIDER

PHOTON-PRODUCTION CROSS SECTION:

2 2 2
do < |Toyes + Teul” = [Toves!” + Tsual” + (TOvesTsu + TBuToves),
I

Frank Ellinghaus, BNL, USA, February 2006
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DVCS MEASUREMENTS

5 2
do o |tgy|” + (ThvesTsr + TBuTDVES) T [ THves)

I

]TBH|2 CALCULABLE IN QED WITH THE KNOWLEDGE OF THE FORM FACTORS
I x + (co +5° el cos(ng) +A>0_, st sin(ngb))

DVCS cross secTioON (H1, ZEUS):
MEASUREMENT INTEGRATED OVER ¢

— I =0 (AT TWIST-2), SUBTRACT |75
(GPDS ENTER IN QUADRATIC COMBINATIONS)

AZIMUTHAL ASYMMETRIES

(HERMES, JLAB):

DVCS AMPLITUDES DIRECTLY ACCESSIBLE
VIA I = MAGNITUDE + PHASE!!!

(GPDS ENTER IN LINEAR COMBINATIONS)

Frank Ellinghaus, BNL, USA, February 2006
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AZIMUTHAL ASYMMETRIES

I oc+(ch+ ) _lepcos(ng) + Aspsin(ng)))

BEAM—SPIN ASYMMETRY (BSA) AND BEAM—CHARGE ASYMMETRY (BCA)
ON UNPOLARIZED TARGET:

— —
BSA:  do(e"p) —do(eTp) ~ s ,,,5i0(0) ~ sin(¢) x Im M),
BCA:  do(e"p) —do(e™p) ~ ¢, c08(¢) ~ cos(d) x Re M,

(HIGHER TwIST/ORDER — co0s 2¢, cos 3¢, sin 2¢)

LONGITUDINAL TARGET-SPIN ASYMMETRY (LTSA)
LTSA : do(etp) —do(e™ D) ~ SiLP sin(¢) ~ sin(¢) x Im M, 5

(HIGHER TwIST/ORDER — sin 2¢, sin 3¢)

Frank Ellinghaus, BNL, USA, February 2006
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FroM AMPLITUDES TO GPDs

ML = Fy(t) Hy (€, 1)

unp

+ 322 (Fi(t) + Fa() Hi(€,1) — i Fa(t) Bi(€,1)
(xB), (—t) = 0.1 = CoMPTON FORM-FACTOR H;

IHIHl ~ —7'('2 Hq f € t q(_€7€7t))

, | |
Re H; ~ ;eq _P/lHq(:C,f,t) (x—§+x—|—§> dx

BSA: Im M;!, MAINLY ACCESSES THE GPD HY(x,{,t) AT x = £ = MEASURES
H(E, &, 1)

BCA: Re M}l CONTAINS FULL 2~ DEPENDENCE OF THE GPD HY(x, £, 1),

unp

Z IS NOT ACCESSIBLE =
GPD MODEL — OBSERVABLES «— MEASUREMENT

Frank Ellinghaus, BNL, USA, February 2006
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THE HERA ACCELERATOR AT DESY

Frank Ellinghaus, BNL, USA, February 2006
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THE HERA ACCELERATOR

5 s Spin Rotator

<]
E535<535<5<]

in Rotator

Spin Rotator

Transverse
Polarimeter

BEAM: 27.6 GEV, et OR e, (P) ~ 55%

Frank Ellinghaus, BNL, USA, February 2006

11



HERMES EVENT SELECTION

y—_FIELD CLAWPS — TRIGGER HODOSCOPE H1
m _
FRONT DRIFT CHAMBERS
UNPOL. 24 MUON
HODO
. PRESHOWER (H2)
GAS TARGETS: p;
RECOIL DRIFT
H/D/Ne/Kr/. o .
/ _ ns
FC 1/2 - — Y
PROP.
LUMINOSITY 275 Gev
04 --Emmmmmme ot 2 R - - S-S - - - - - ------F==T oo e e
/ \ — MONITOR e+
~ \
DvVC 5 e’
P O L . TARGET | AMBDA
-1l CELL  WHEELS 5 12
G AS TA RG ETS . HODOSCOPE HO BC 3/4 TRD CALORIMETER
STEEL PLATE
H / D 2| RICH IRON WALL/
i WIDE ANGLE
~— VAGNET MUON HODOSCOPE MUON HODOSCOPES
6 :‘I. ‘2 3 4 5 6 7 8 9 10 m

e EVENTS WITH EXACTLY ONE DIS-POSITRON/DIS-ELECTRON AND
EXACTLY ONE TRACKLESS CLUSTER IN THE CALORIMETER

( OrR ONE (p° —) 7#r7~ PAIR )
e CUTS ON SCATTERED LEPTON: Q? > 1 GeV?Z2, ...

e NO RECOIL DETECTION (YET) = EXCLUSIVITY VIA ...

Frank Ellinghaus, BNL, USA, February 2006
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Excrusivity FOR DVCS VvIA MISSING MASS

M? = (q+p—py)? = MC FOR BACKGROUND AND CUTS (— RESOLUTION)!

_ — Sum
— ¢elastic BH =

associatedBH 1 PROCESSES TAKEN INTO ACCOUNT:
— semi-inclusive

N/(1000Np, o)
o
H

0.05 |

e ELASTIC BH/DVCS (ep — €'p'v)

e ASSOCIATED BH/DVCS
(MAINLY ep — €’ AT ~)

o
O i
N

e SEMI-INCLUSIVE

005 | (MAINLY ep — e’ 0 X)

N/(1000Np, )

o

"2 o0 2 4 6 8
M. * (GeV?)

= “EXCLUSIVE” BIN (-1.5 < M, < 1.7 GeV)

= OVERALL BACKGROUND CONTRIBUTION =~ 15%

Frank Ellinghaus, BNL, USA, February 2006
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BEAM—SPIN ASYMMETRY (BSA)

N(¢)-N(¢)
A =_ -
Lul®) = 2B o) v o
508 25 0.3 i
<{'06 i e'p-e'yxX (M<17Gev) Z’{'OZ g e p - eyX
2ot HERMES PREL. 2000 (ofined) i HERMES PRELIMINARY 2000
0.4 % — P1+P2sin @+ P3sin 2¢ 0.1 * (refined analysis)
02 | 0 o« 4
o | o1 | '
02 | -0.2 * + t
-0.4 % 03 | +
; P1=-0.04 + 0.02 (stat) ﬁ
06 P2 =-0.18 % 0.03 (stat) 04 F
i P3 = 0.00 + 0.03 (stat) o5 | A <17 Gey = -0.18 £ 0.03 (stat) + 0.03 (sys)
-0.8 -05 x==
[ <-t>=0.18 GeV?, <xg>=0.12, <Q*> = 2.5 GeV? [ <t>=0.18 GeV’, <x>=0.12,<Q">= 2.5 GeV’
) A T T e '06 T B R BT R B B B R
! -3 ) -1 0 1 2 3 -1 0 1 2 3 4 5 6
@ (rad) M, (GeV)
A; ¢y IN EXCLUSIVE BIN: EXPECTED  sin(¢)-MOMENT IN NON-EXCLUSIVE
Sin(gb) DEPENDENCE = Im M&hlp REGION: SMALL AND SLIGHTLY

POSITIVE (— 7¥)
(RESuLTs FROM 1996/97 — PRL 87, 182001 (2001))

Frank Ellinghaus, BNL, USA, February 2006
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BEAM—CHARGE ASYMMETRY (BCA)

+ () =N~ |
Aq(9) = %QZL%_EZ;; o I oc £(cd + Zizl clcos(ng) + )‘272@:1 s!sin(ng))

- 0.6 o 0.25
< [ HERMES PRELIMINARY (<-t.> = 0.12 GeV?) 8o , HERMES PRELIMINARY
oa | e'p - e"yX (M<1.7GeV) < 0.2 (refined analysis, <-t.> = 0.12 GeV?)
' — cO+clcos@+slsing e'p - e"yX

t 4

005 | ¢

02 , - +
I X/ ndf: 11.47/8 0 +
! c0 = 0.009 + 0.020 (stat) : +
04 c1=0.059 + 0.028 (stat) 005 [
s1=0.094 + 0.028 (stat) '

06 PRI SNSRI NS ST SN SNT SN AN NS S ST N

01 o s b b b b

| I

-3 -2 -1 0 1 2 3 -1 0 1 2 3 4 5 6
@ (rad) M. (GeV)
A IN EXCLUSIVE BIN: EXPECTED cos(¢)-MOMENTS ZERO AT HIGHER
cos(¢)) DEPENDENCE = Re M\ MISSING MASS

sin @ DUE TO POLARIZED BEAM

Frank Ellinghaus, BNL, USA, February 2006
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BEAM—CHARGE ASYMMETRY (BCA) ON DEUTERIUM

HERMES PRELIMINARY

e*d - e"y X (al d)
A=c0 +clcos@+slsing (Mi<1.7 GeV)
02 L X’Indf = 2.26

c0=0.003 +/- 0.013 (stat.)
0.2 - c1=0.061 +/- 0.018 (stat.)
s1=0.010 +/- 0.018 (stat.)

| | |

-2 0 2
@ (rad)

o AL(d) ~ AT (D)

e SPIN-1 PARTICLE — 9 GPDs, BUT
COHERENT PRODUCTION ONLY = 20%

e 409 COHERENT IN FIRST T-BIN
— NO TENSOR EFFECT SEEN
= DATA CAN (INDEED) BE COMBINED

A COS @

fraction

0.4

0.2

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2

0.1

HERMES PRELIMINARY
e'd - e"yX
(in HERMES acceptance, M, <1.7 GeV)
e unpolarized d

O polarized d

l__,—| ]
0 0.2 0.4 0.6

-t (GeV?)

eastic BH/DVCS (p)

elastic BH/DVCS (n)

Resonances

Frank Ellinghaus, BNL, USA, February 2006
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BEAM—CHARGE ASYMMETRY (BCA) VERSUS t

HERMES PRELIMINARY ]
e'pd—e’yX (M<1.7GeV)
(in HERMES acceptance) 7

* proton i
= deuteron 1

Regge, D-term |
Regge, no D-term;
fac., D-term

fac., no D-term

0 0.1 02 03 04 05 0.6 0.7 0.8 09
-tc(GeV)

TINY e~ p SAMPLE (L ~ 10 PB™ 1)

IF  MULTIDIMENSIONAL BINNING POSSIBLE
GENERATOR/LOOKUP—TABLE AVAILABLE

COHERENT PRODUCTION ON D ONLY
IN FIRST t-BIN (=~ 40%)
= NO EFFECT SEEN

— =X P-TARGET

POSSIBLE DIFFERENCE IN LAST BIN
(— NEUTRON)

GPD MODEL (VANDERHAEGHEN ET AL.)
CALC. AT AVERAGE KINEMATIC VA-
LUES PER BIN

DATA AVERAGED OVER zpg, (Q? RAN-
GE — MODEL CURVES CAN CHANGE
up TO 20% (MODEL DEP.) WHEN
CALC. AT REAL EVENTS KINEMATICS

(STATISTICS !|) OR FAST

— t—-DEPENDENCE OF BCA HAS HIGH SENSITIVITY TO GPD MODELS!

147

Frank Ellinghaus, BNL, USA, February 2006
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MORE ON H TO COME

RECOIL, DETECTOR AND UNPOL.
TARGETS (2006/2007)

e ENSURES EXCLUSIVITY OF EVENTS

C3 Collimator

Iron Shielding

Cryostat
SC Coils —

SciFi
Connector Plate

Photon
Detector

SciFi

— SEMI-INCLUSIVE BACKGROUND 5 ostectr ol
5 % i << 1 % Hvbrid Flange
— ASSOCIATED BACKGROUND 10%
=~ 1%
— 1 F T T 7 1 - ] 1l I — o
& 09F o 16 o9t 16 09 © ]
§os oo  Fos oo Fos O
L 07 [ I o7 4L o7p 7 ]
06 - 4 06¢F ; : L
05 | . o5 = ESSENTIAL AT
o 1 el LARGER —t VALUES
azé é ozé é
01 ?gém“_@—é 0L T T
% oz O 5 1o
Xg Q% (Gev?)

Frank Ellinghaus, BNL, USA, February 2006




THE GPD H, SUMMARY AND OUTLOOK

/\: HERMES PRELIM. /PUBLISHED
/\: CLAS, PRL, 2001 (x —1)

® HYDROGEN DATA (1996-2000),
ANALYSIS ALMOST COMPLETED

® BCA: 1fb=tet AND 1fbte™
® BSA: 1fb~te™, PoL. = 40%
(ExP. 2006/2007 RECOIL DATA)

BCA: HIGH SENSITIVITY TO t-
DEPENDENCE (FACT./REGGE) AND
D-TERM

BSA: HIGHEST SENSITIVITY TO by,
PARAMETER IN PROFILE FUNCTION

PossiBILITY TO “MAP ouT” GPD HY
IN THE FINAL TWO HERA YEARS.

Frank Ellinghaus, BNL, USA, February 2006
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WHAT ABOUT THE GDP E ?

REMEMBER: ,
1
Jy=lim o [ dea[H(2.6.0) + B(2,&,0)
- —1

GPD FE 1S ALWAYS KINEMATICALLY

SUPPRESSED, EXCEPT IN:

Ayr: UNPOLARIZED BEAM,
TRANSVERSELY POL. TARGET

1 doM(,p5)—dot(9,9L)
Avr(d, ¢s) = [Pr| ~ dof(¢,¢s)+dot(h,¢)

x Im|[FoH — F1&] - sin (¢ — ¢g) cos ¢ + Im[Fgﬁ — Flfg] - cos (¢ — ¢g) sin ¢

Frank Ellinghaus, BNL, USA, February 2006
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CAN 1T? PROJECTION FOR TRANSVERSE TARGET-SPIN ASY.

A5in(¢—ds) cos ¢

0.2 T T T T T T T T T T
é - 13,204 ol 3,20
7y _ 3,702 .. E=0
(@] = _]
O
LY
e |
1 -0.2 + ]
.e. |
N
c |
‘n 04 | —
Y, -
q— -
_06 L Il ‘ ‘ Il Il Il ‘ Il Il Il ‘
0 2 4 6, 8,
Q°(GeV)
02 T T T T T T T T T T T
R Ay VAR
7y _ 0,02 ..., E=0
(@] 0+ |
(&)
—~
e |
i 02 | o
e. |
N
c |
‘D 04 - o
7 -
4
_0.6 7\ L ‘ L L L L ‘ L L L L ‘ L L L L ‘ L L
0 0.1 0.2 0.3
Xg
0.2 T T T T T
é - Ju=b.4 ............ 3,
7 1202 aieies E=0
o B N
S o
—~~
e |
T 02 | o
.e, |
N
c |
‘B 04 - o
7 -
<
0.6 L1 |

0 0.2 0.4 0.6 5
-1(GeV’)

4<cos(P-Pg)sind> 4<cos(P-Pg)sind>

4<cos(P-Pg)sind>

cos(p—s) sin ¢
AUT

0.2 T T T T T T T T T T T T T
0 1
02 -
04 i 3,504 3,20
_ 0,502 ... E=0
_06 7\ Il Il ‘ Il Il Il ‘ Il Il Il ‘ Il Il ‘
2 4 6, 8,
Q7 (GeV?)
02 T T T T T T T T T T T T T T ‘ T T
0 1
02 | -
V4 el 3,704 J,=0
_ 3,702 ... E=0
_0.6 7\ L ‘ L L L L ‘ L L L L ‘ L L L L ‘ L L
0 0.1 0.2 0.3
Xg
0.2 [ T ‘ T T T ‘ T T T ‘ T T T ‘ T ]
0 ’*—‘H .
02 | .
04 3,504 3,20
_J,702 ... E=0
_06 L L ‘ L L ‘ L L L ‘ L ‘ L
0 0.2 0.4 06
t(GeV")

ASSUMED: 8 MILLION DIS,
TARGET PoL. 75%
CHANGE MODEL
ONLY FOR F (— J,)

sin(¢p—¢s) cos ¢
— ONLY A}

PARAMETERS

SENSITIVE

AFTER GPD H" WELL KNOWN =
o =0 “BASELINE” KNOWN

e SOME/MANY MODEL PAR. ARE
THE SAME FOR H AND E 7!

SURPRISE: Ajin(?™%9)%% 1 \pap-

LY INDEPENDENT ON ALL MODEL
PAR. BUT J,!

MODELS SHOW SAME KIN. DEP.

= INTEGRATE OVER KINEMATICS
= 40 DIFFERENCE (TOTAL EXP
UNC.) BETWEEN J, = 0.4 AND 0.0

Frank Ellinghaus, BNL,

USA, February 2006
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FIRST RESULT ON DVCS TTSA!

DATA TAKING WITH TRANSVERSE HYDROGEN TARGET FINISHED

~ 10 MILLION ON TAPE, HALF THE DATA (2002-2004) ANALYZED

S EIHEIRMEé T ::I o o ]
% 0.2 EPRELIMINARY I eploeyx 1
8 E (in HERMES acceptance) I (M, <1.7 GeV) E" E
e 0 + """"""" ?"i"+'"l """" T + """"""" z
g .02F T + T + + .
£ 5 - T - ]
PRI E3 E3 |
-0.6F + + .
:f-— _—— o b
. H————+—F—+—+F—+—+— — —————————H
S - T T 1
= 0.2 _—+ + T + + T + + ]
p23 C T T ]
g 0 + """""" ++ """""" ‘f'++ """"""" :
% -0.2F + I ]
=) - - T ]
<< 04f T E :
-0.6F T + ]
0 0.25 0.5 0O 01 02 03 0 25 5 7.5 10
-t (GeV?) Xg Q? (GeV?)

x 103

Integrated DIS HERA Run Il (polarized)

6000

5000

4000

3000

2000

Number of pol. DIS events

1000

® 2002/03
® 2003

r 2004

® 2005

50 100
Day of Running

150 200 250 300

Frank Ellinghaus, BNL, USA, February 2006
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DVCS TTSA COMPARED TO THE MODEL CALCULATIONS!

C

7 02

§,, 0

&

EkE

0% 0.4F
0.6 F

C

T 02

J7)

& 0

S 02

0'5 F

U<E '0'4:
0.6 F

'HERMES
L PRELIMINARY
[ (in HERMES acceptance)

0.2 I"L:
AN

T I T T T
etp” ety X
M, < 1.7 GeV)

.~
.~

-'-—':::: —

} } } }
I T T T T I T
-+-'+'-i'~hmmzﬂﬁ- == :- =

+ E L o
r T T J =0.2 ]
C b J,=0.4 ]

- + + (hep-ph/0506264)
[ pe—— N | —— et | S S—
0O 025 05 0 01 02 03 0 25 5 7510
-t (GeV?) Xg Q? (GeV?)

— FIRST MODEL DEPENDENT EXTRACTION OF .J,!

PRELIMINARY: J, =~ 0.37 £+ 0.24 (ASSUME J; = 0, u~-QUARK DOMINANCE)

RECENT LAaTTICE QCD RESvLTs: J, = 0.37 4+ 0.06, J; = —0.04 £+ 0.04
(GOECKELER ET AL., PRL 92, 2004), SIMILAR RESULTS IN OTHER LATTICE CALC.

WORK IN PROGRESS: NO ASSUMPTION ON J; — TWO-DIM FIT

Frank Ellinghaus, BNL, USA, February 2006
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EXCcLUSIVE VECTOR MESON PRODUCTION

S700F
THE (ONLY) OTHER (PROMISING) 5ok
ACCESS TO E (J) (ON A P TARGET): sook _ o
Ay IN EXCLUSIVE p’ PRODUCTION: aof
ep—epp’
Vi p°

EIOOO ++++ N
w ' +
800 | ++ .
L + +++ 4
i ¢ * ]
EVENT SELECTION: a M ]
0 + = ' * ]
o p° — T, 2 a’ﬁ " ]
L *
- ¢ , .
e NO RECOIL DETECTION L Wo_
o — MISSING ENERCY 05 06 07 08 OIQMZHéGevl).l

Frank Ellinghaus, BNL, USA, February 2006
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THE GDP FE IN THE TRANSV. TARGET-SPIN ASYMMETRY

daﬂ ,Ps —dO'U yPs
Avur(9, ¢s) = |plT| ’ o o

daﬂ(qb,gbs)—l—dau(qb,cﬁs)
—~ 037 /9\"’ 0.4
S:-n HERMES PRELIMINARY \%
\9|J_ 02 epOdep’p c
) L ‘m D 0.2
< o1} < :
0F
i 0
0.1 |
02 , AS" #99=0,046 2 0,037
<x >=0.09 <Q®>=20GeV’ <-'> =0.13 GeV’ -0.2
03 L

0 1 2 3 4 5

6
¢, (rad)

EXPECTED sin ¢ BEHAVIOR
(NO /T SEPARATION YET)

-0.4

x H E -sin (¢ — ¢g)

i HERMES PRELIMINARY
- epld e p0 p

} F. Ellinghaus et al., hep-ph/0506264 (39 = 0)

| <Q? >=2.0GeV?
[

<-t'> =0.13 GeV?

0 0.05 0.1

0.15 0.2

AGREEMENT WITH THEORETICAL CALCULATION.
(CALCULATION /FACTORIZATION PROOF FOR LONGITUDINAL PHOTONS ONLY)

AGAIN: SAME SIZE DATA SET TO COME, Af,, LESS SENSITIVE TO ., WHEN
COMPARED TO APY ¢S — PROVIDE ADDITIONAL CONSTRAINTS

147

Frank Ellinghaus, BNL, USA, February 2006
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INVESTIGATE THE INTERNAL STRUCTURE OF NUCLEI

08 ¢ %3 0.3 B )
< i e"Ne - e"'yX (M,<1.7GeV) < o2 [ e Ne -e'yX
06 HERMES PRELIMINARY : HERMES PRELIMINARY
o4 | —— P1+P2sin @+ P3sin 20 0.1 ¢ .
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DVCS ON NEON TRIGGERED FIRST CALCULATIONS FOR DVCS oN NUCLEI
(KIRCHNER, MULLER, HEP-PH /0302007, GUZEY, STRIKMAN, HEP-PH/0301216, ...)

GOAL: A-DEPENDENCE OF BSA (H, D, NE, Kr, XE) AND BCA (H, D, KRr,
XE). BSA RESULTS SOON!
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SUMMARY

HARD EXCLUSIVE PROCESSES PROBE GPDs

RESULTS SO FAR IN GENERAL AGREEMENT WITH BASIC MODELS AND AS-
SUMPTIONS.

2006/2007 DATA TAKING (+RECOIL DETECTOR) DEVOTED TO EXCLUSIVE
REACTIONS:

— “MAP ouT” GPD H® viA DVCS BEAM-SPIN AND BEAM-CHARGE
ASYMMETRY (PRIMARY GOAL <> UNPOLARIZED TARGET)

BCA ESPECIALLY SENSITIVE TO MODEL PARAMETERS.

FIRST (MODEL DEPENDENT) EXTRACTION OF J, (PRELIMINARY, J, =
0.37 + 0.24) IN AGREEMENT WITH RESULTS FROM LATTICE QCD cALC.

FINAL STATISTICS FACTOR 2 HIGHER, 2 DIM-FIT IN PROGRESS, GPD H,,
WILL BE ‘KNOWN’ = SIGNIFICANT CONSTRAINT ON .J,, EXPECTED!
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